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(57)Abstract: 

PURPOSE: To satisfactorily attract a wafer, to fix, 
convey and correct it by providing electrostatic 
electrodes on ceramics having a special range of a 
volume intrinsic resistance of a high temperature 
range to form an electrostatic chuck. 
CONSTITUTION: In an electrostatic chuck in which 
electrostatic electrodes 2 are buried in a ceramic 
body 1 , a voltage 4 is applied to the electrode 2 and a 
material 3 to be attracted. Then, a volume intrinsic 
resistance of the body 1 is lowered to 1 08-1 01 3 Q cm 
in a temperature range of 250° C or higher. Thus, a 
leakage current is increased to generate an attraction 
force, and a material 3 can be fixed to a surface 2a to 
be attracted. In this manner, a wafer can be 
satisfactorily attracted even at 250° C or higher, a 
uniform film formation of the wafer and an increase in 
accuracy of a processing pattern are performed. A 
processing capacity of the wafer can be improved, 
and a contamination of the wafer is eliminated. 
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* NOTICES * 


JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 
[Claim(s)] 

[Claim 1] The electrostatic chuck which comes to prepare an electrostatic electrode for the 
ceramics in the range whose volume resistivity in a temperature region 250 degrees C or 
more is 108-1 01 3-ohmcm. 


[Translation done.] 
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DETAILED DESCRIPTION ___ 

[Delated Description of the Invention] 
[0001) 

[Industrial Application] This invention relates to the electrostatic chuck for using it under the 
elevated temperature of CVD. PVD equipment, etc. especially about the electrostatic chuck 
used in order to set to semiconductor fabrication machines and equipment etc. and to fix and 
convey wafers, such as sificon. 
[00023 

[Description of the Prior Art] Although the clamp ring, the vacuum chuck. «nd the 
electrostatic chuck had been conventionally used for rrvnobiiization of a silicon wafer, and 
conveyance in semiconductor fabrication machines and equipment, the vacuum chuck could 
not be used in the vacuum, but the clamp ring had inconvenience, such as being hard coming 
to take soak, so that there was no curvature correction capacity and wafer size became large. 
Then, the electrostatic chuck b co nfir m e d at imrrtobilization of a sBicon wafer, and 
conveyance with an electron beam exposure system, a dry etching system, a CVD system, 
PVD equipment, etc. 

[0003] Such an electrostatic chuck has structure which laid the electrostatic electrode 
underground into the insulator, and the adsorption power F is the F=S/2xepsi»on0 xepsilonr x 
(V/d)2F adsorption power S: electrostatic electrode surface product epsilon 0. : Vacuous 
dielectric constant epsilonr : Spocific-inductive-capacTty Vappliod voltage d of an insulator: It 
b expressed with the thickness of an insulating layer. 

[0004] Therefore, in order to heighten adsorption power, how to make thin ** insulating layer 
which impresses ** high tension which forms an insulating layer with *# high dielectric from 
this formula can be considered. ** These people already proposed the electrostatic chuck 
which uses as an insulator the ceramics which uses as a principal component the titanic-acid 
calcium which b a high dielectric as a thing using an approach (refer to JP,4-206946\A). 
Moreover, since it leads to dielectric breakdown of an insulating layer about the approach of 
*#** and is accompanied by risk, it is not practical. 

[0005] Furthermore, after adding transition metals, such as titanium, in an alumina raw 
material in addition to the above-mentioned it calcinated by reducing atmosphere, 

and there was also an electrostatic chuck using the ceramics to which volume resistivity was 
reduced (refer to JP.2-22166.A). By making the low ceramics of volume resistivity into an 
insulating layer, at the time of electricaHpctentbt-difference impression, the minute leakage 
current occurs and this reinforced adsorption power according to this leakage current. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the electrostatic chuck using the leakage 
current which b seen by above-mentioned JP.2-22166.A had various troubles, as shown 
below. 

[0007] First, this electrostatic chuck was what is not suitable for the activity in an elevated 
temperature on the assumption that an activity near L such as an electron beam exposure 
system and a dry etching system. ] -100-150 degree C. That is. in this electrostatic chuck, 
since the volume resistivity of an insulator fell in connection with the temperature rise, the 
leakage current became large too much and it had the fault of leading to destruction of the 
circuit formed on the wafer in the temperature region of 250 degrees C or more used with 
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the property degradation of a silicon wafer, m order to contact a wafer and directly. 
[0015] However, as described above, the leakage current was large, responsibility was also 
bad. and since the electrostatic chuck using the high dielectric ceramics was what is inferior 
in a mechanical property, on the other hand, neither filled the property of the above- 
mentioned ** - ** with the electrostatic chuck using the ceramics which added titanium to 
the conventional alumina. 

[0016] Then, this invention fulfills the above-mentioned property and aims at obtaining the 
electrostatic chuck suitably used in an elevated-temperature field 250 degrees C or more. 
[0017] 

[Means for Solving the Problem] The electrostatic chuck of this invention is characterized by 
the volume resistivity in a 250-degree C temperature region forming an electrostatic 
electrode in preparation for the ceramics which is 108-1 01 3-ohmcm. Here, volume resistivity 
was set to 108- 101 3-ohmcm, because the leakage current at the time of electrics h-potentbr- 
differenee impression was too small and sufficient adsorption power was not acquired, end 
when larger than 101 3-ohmcm, on the other hand, volume resistivity is 108. When smaller than 
omegacm, it is for doing the adverse effect of the leakage current destroying the circuit of the 
wafer to which it was too large and stuck. 

[0018] Moreover, as the above-mentioned ceramics, it consists of the oxides or nitrides of 
silicon (Si) and aluminum (aluminum), and anti-chip box reinforcement is 2 20k r/ mm. Thermal 
conductivity uses above that in which 10 or more W/m-K and thermal- shock-resistance 
dettaT have the property of 150 degrees C or more. 
[0019] 

[Example] Hereafter, the example of this invention is explained. 

[0020] As shown in drawing 1 . the electrostatic chuck of this invention lays the electrostatic 
electrode 2 uoderground into the ceramic object 1. and by impress'ng an electrical potential 
difference 4 to this electrostatic electrode 2 and the adsorbate 3-ed, adsorption power 
occurs end it can fix the adsorbate 3-ed on adsorption side la. The above-mentioned 
ceramic object 1 has volume resistivity as large as more than 1014-ohmcm, in ordinary 
temperature, since the leakage current is very small, it hardly generates adsorption power, but 
since volume resistivity falls to 108- 101 3-ohmcm. the leakage current becomes Urge and 
adsorption power occurs in a temperature region 250 degrees C or more. 
[0021] In order to show the above-mentioned volume resistivity by using as a principal 
component the sapphire which b the single crystal object of an alumina (akjrmnum 203) end 
an alumina, a silica (Si02). alumimium nitride (AIN), and silicon nitride (Si3 N4), what contains 
these principal components 85% of the weight or more is used for these ceramics. Moreover, 
in order to lose the contamination to a wafer so that it may mention later, it is desirable to 
make into a total of 0.2 or less % of the weight the component (impurity) which consists of 
elements other than aluminum (aluminum), silicon (Si), oxygen (O). and nitrogen (N). 
[0022] For example, aluminum 203 which is a principal component in the case of alumina 
ceramics It contains 85% of the weight or more, and the remainder is Si02. The thing which 
made components, such as other calcium and Na. a total of 0.2 or less % of the weight, or 
aluminum 203 which b a principal component What was made into 99.8 % of the weight or 
more b good- Y2 03 [ moreover, ] it is sintering acid in the case of [ whose ] the alumimium 
nitride ceramics etc. — by making it evaporate at the time of baking, what made AIN which b 
a principal component 99.8 % of the weight or more b good. Furthermore, in the case of the 
nature ceramics of silicon nitride, it b Si3 N4 which b a principal component. K contains 85% 
of the weight or more, and the remainder b aluminum 203. What made the impurity 0.2 or less 
% of the weight is good. 

[0023] And if the raw material which consists of these presentations is fabricated to tabular 
and calcinated on predetermined conditions by carrying out the laminating of press forming or 
the green sheet, the above-mentioned ceramic object 1 can be acquired, moreover, the case 
where it forms with sapphire — EFG — after pulling up to tabular by processes, such as law. 
the ceramic object 1 can be acquired by processing a predetermined configuration. 
[0024] Furthermore, for the above-mentioned ceramics, anti-chip box reinforcement is 2 


vacuum evaporationo equipment or elevated-temperaturo dry etching systems, such as CVD 
and PVD. 

[0008] Next, since it was necessary to make the whole inside of a furnace into the completely 
same ambient atmosphere since volume resistivtty b controlled by baking conditions, and 
volume resistivity changed with gaps of some ambient atmospheres, the ceramics which 
constitutes this electrostatic chuck was difficult for controKng voftjmo resistivity by this 
approach and since a uniform product was not obtained, it had the fault of being inferior to 
mass production nature. 

[0009] Furthermore, since the above-mentioned ceramics was the mixture of an afcjmins and 
titanium, time elependency was r> adsorption power and it had the fatal fault that adsorption 
power was not immediately ecowed even if it impresses an electrical potential difference. 
Titanium's not being attributed by-homogeneity in an akanina and titankxn oxidize, a thanU is 
generated, and thb b co n si dered because the thing of the construction material (alumina =10. 
a tHania = 48) from which specific inductive capacity differs dramatically b distributes. And 
when time dependency was in adsorption power, there was a trouble of leading to lowering of 
the throughput of the wafer in semiconductor fabrication machines and equipment. 
[0010] h was tacking in practicably to use it also for a thermal shock above 250 degrees C 
in the top where the electrostatic chuck using high dielectric ceramics which b seen by JP.4- 
206 948 .A on the other hand has the low mechanical strength of the high dielectric ceramics 
itself, since it b weak. 

[001 1] Generally, in case an electrostatic chuck b used under the temperature of 250 
degrees C or more, such as a CVD system, PVD equipment, or an elevated-temperature 
etching system, some following properties are searched for. 

[0012] ** It has the mechanical strength which can be equal to a thing ** assembly with the 
small thing ** leakage current with the sufficient responsibility of demonstra ting-high 
adsorption power ** adsorption and balking. About the being [ it / the ingredient which does 
not have an adverse effect on a havi n g- Ow tg ** high temperature conduction strong against 
having-high rigidity ** heat shock *» wafer ] above-mentioned ** In order for adsorption 
power to raise the contact nature of an electrostatic chuck and a wafer and to have the 
temperature of a wafer brought by the high thing dose to the temperature of an electrostatic 
chuck, the tempe r ature distribution of a wafer become small It is because high-degree-of- 
eccuracy-tzetion of a pattern of uniform membr a ne formation of a up to [ a wafer ] b attained 
by elevated-temperature etching in CVD or PVD. Moreover, it b an indispensable element in 
order to rabe the throughput capacity of a wafer about **. 

[001 3] ** If it attaches, when there b lowering of the volume resistivity accompanying a 
t em per a ture rise as one of the properties of an insulator, the leakage current also becomes 
large 'm connection with it and the leakage current is too large, it b because there b a 
possibility of leading to destruction of the pattern formed on the wafer. Moreover, about **. 
by inclusion of the electrostatic chuck to hot equipment, *m order that the activity of 
adhesives may be difficult and may carry out mechanical immobilization of a screw etc.. it 
must have the mechanical strength which can bear the differential thermal expansion at the 
time of a screw stop and an equipment activity. Moreover, high rigidity is also needed in order 
to have to finish the shape of surface type of an electrostatic chuck for forming the pattern 
of high degree of accuracy on a wafer at high degree of accuracy. 

[0014] ** If K attaches, since it b required to be able to be equal to the heat distortion by the 
temperature distribution in the electrostatic chuck at the case where it cools from an 
electrostatic chuck under-side for control of wafer temperature, and the time of an elevated- 
temperature activity, it must excel in thermal shock resistance. Moreover, it is more desirable 
for the construction material of the electrostatic chuck in contact with a wafer to be 
excellent in heat conduction, since uniform membrane formation and high-degree-of- 
accuracy-ization of a pattern will become impossible easily about ** if temperature 
distribution are made on a wafer front face at the time of wafer processing. Furthermore, the 
electrostatic chuck must be constituted from the element which does not have an adverse 
effect on a silicon wafer by ** so that the element to constitute may not be connected with 


http://www4.ipdl.ncipi.go jp/cgr-bin/tran_web_cgi,eije 20O5/1 2/26 


JP.06-1 7723 1 A [DETAILED DESCRIPTION] 4/7 X— v 


20kg/mm. The above and a mechanical strength are high, end thermal- shock-resistance 
defcaT b strong to ISO degrees C or more and a heat shock, and uses the good thing of 10 or 
more W/m-K of thermal conductivity, and thermal conductivity. Moreover, as mentioned 
above, snce these ceramics consists of an element of aluminum (aluminum), silicon (SO, 
oxygen (O). and nitrogen (N). it does not have an adverse effect on a wafer. Furthermore, 
since the above-mentioned ceramics is an ingredient which consists of a single principal 
component the responsibility at the time of adsorption b good, and can manufacture a 
homogeneous ingredient easily. 

[0025] Moreover, although the above-mentioned example showed the electrostatic chuck of 
an acyclic type, two or more electrostatic electrodes 2 can be formed, and it can also 
consider as the electrostatic chuck of a bipolar type by impressing an electrical potential 
difference among these electrostatic electrodes 2. 

[0026] Furthermore, as shown in drawing 2 . a heater 5 can be laid underground for other 
examples of thb invention with the electrostatic electrode 2 into the ceramic object 1, and an 
electrostatic chuck can also be constituted. In this case, by impressing an electrical potential 
difference 6 to a heater 5, the ceramic object 1 is heated at 250 degrees C or more, in the 
ceramic object 1. the minute leakage current can be produced and adsorption power can be 
generated by impressing an electrical potential difference 4 between the electrostatic 
electrode 2 and the adsorbate 3-ed at this time. Thus, the electrostatic chuck which laid the 
heater 5 underground b easy to control the temperature of the ceramic object 1 so that 
predetermined adsorption power can be acquired, and it can be used more suitably. 
[0027] Volume resistivity becomes important, in order for the electrostatic chuck of example 
of experiment 1 thb invention to acquire adsorption power and to acquire proper adsorption 
power according to the very small leakage current Then, the electrostatic chuck of the 
acyclic type with which the volume resistivity in ordinary temperature built «n the heater 5 
shown in drawing, 2 . using the alumina more than 1014-ohmcm as a ceramic object 1 was 
produced, the electrical potential difference 4 of 300V was impressed between the 
electrostatic electrode 2 of an electrostatic chuck, and the adsorbate 3-ed into the vacuum 
of 10-1Torr, and adsorption power was measured by removing the adsorbate 3-ed vertically, 
carrying out temperature up. 

[0028] Consequently, as the relation between adsorption power and temperature is shown in 
drawing 3 . adsorption power becomes large rapidly near 250 degree C, and it becomes almost 
fixed at 400 degrees C. and it b 100 g/cm2. K turns out that the above sufficient adsorption 
power is produced. K has checked that adsorption power with volume resistivity sufficient 
when temperature is below 101 3-ohmcm above 250 degrees C as compared with the graph 
( drawing 4 ) which shows the volume resistivity of the above-mentioned alumina ceramics 
and the relation of temperature for this result could be generated. However. 108-1013- 
ohmcm of volume resistivity b desirable, considering destroying the circuit on a wafer, rf tha 
leakage current becomes large too much, and it turns out that the above-mentioned 
electrostatic chuck made from alumina ceramics can be used suitably in a 2 50- 500- degree C 
temperature region. 

[0029] Furthermore, also in these ceramics, in a 250-500-dcgroo C temperature region, 
volume resistivity serves as 108-101 3-ohmcm so that the relation of the volume resistivity of 
the ceramics and temperature which consist of silicon nitride and akimimium nitride into 
drawing 4 may be shown. And when the electrostatic chuck was constituted from these 
ceramics, it is adsorption power 100 g/cm2 at the temperature of 250 degrees C or more Ote 
the above-mentioned alumina ceramics. Producing the above sufficient adsorption power was 
checked. 

[0030] Moreover, since volume resistivity is large, the sapphire which b the single crystal 
object of an alumina is usable enough also in a temperature region 500 degrees C or more. 
[0031] The alumina electrostatic chuck to which it will fall to 101 1-ohmcm above 1014- 
ohmcm if the volume resistivity in ** ordinary temperature becomes 400 degrees C in order 
to see the time dependency of the example 2 of an experiment next the adsorption power of 
an electrostatic chuck (this invention example) 
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*» The electrostatic chuck which calculated by reductn* atmosphere after adding transition 
metals, such as titanium, in an akjmina raw material, and set volume resbtivity in ordinary 
temperature to 101 1-ohmem (example of a comparison) 
The electrostatic chuck of two ** was prepared. 

[0032] In order to unite the vak*e of voojme resistivity. ** is ordinary temperature and *» 
measured time dependency of adsorption power in 400 decrees C. respectively (for al a 
decree of vacuum b 10- IT on. and applied voltage b 300V). Although the resutt was taken to 
ecquro predetermined adsorption power in ** (example of a comparison) about 200 seconds 
as shown in drawing J5 . the result that adsorption power predetermin e d in about only 1 
second is acquired in ** (this invention example) is brought, the electrostatic chuck of this 
invention does net have time dependency, and it turned out that the responsibility of 
adsorpt i on and baaung b good. 

[0033] As this was described above, it is because this invention example consists of a single 
ingredient to the example of a comparison consisting of composite material 
[0034] The experiment for checking the usabnlty in an elevated temperature from the field of 
the thermal stress of the example 3 of an experiment, next an electrostatic chuck was 
conducted. The pht6 inch electrostatic chuck which built in the heater, respectively was 
prepared using the ceramics of the * **»»»** property shown in a table 1. and metallic 
ornaments, the assembly deed, and the experiment that performs temperature up slowly to 
500 degrees C were conducted by ** screw stop which per fo rms sudden te mp er a ture up by 
part for 50-degree-C/to **500 degree C. bi addition, among a table 1. reinforcement is the 
anti-chip box reinforcement in ordinary t em per a ture, and thermal shock resistance is 
temperature-gradient delta T which produces a crack at the time of underwater dropping. 
[0035] For a thing (samples C and D) smaller than ISO degrees C. as shown in a table 1. a 
crack produces [ therm al - shock-resistance delta T ] a resutt in experiment **. and 
reinforcement is 2 20kg/ mm. The crack produced the small thing (samples B and O) in 
experiment **. Therefore, in order to use by the pyro sphere, it is 2 the reinforcement of 
20kg/ mm. h is necessary to use the ceramics with a heat-resistant impact temperature of 
ISO degrees C or more above. 
[0036] 

[A table 1] 



A 

B 

C 

D 

' tt* <k a/mm* ) 

2 3 

1 8 

2 1 

1 9 


1 5 0 

1 7 0 

1 2 0 

1 4 0 

. XfftM 


O 

O 

X 

X 

© 

O 

X 

O 

X 


[0037] The experiment which checks thermal conductivity required for the improvement in 
soak nature and soak by using an example of experiment 4 electrostatic chuck was 
conducted. As shown in a table 2. phi 6 inch electrostatic chuck with a built-in heater shown 
in drawing 2 is prepared with the ceramics with various heat conductivity. ** Put a wafer on 
an electrostatic chuck after heating an electrostatic chuck core to 300 degrees C. After 
heating ** electrostatic chuck core of checking surface temperature distribution with a 
thermostat viewer (surface pyrometer), to 300 degrees C. the wafer was put on the 
electrostatic chuck, and the experiment which adsorbs a wafer by the electrostatic chuck and 
checks surface temperature distribution with a thermostat viewer (surface pyrometer) was 
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[0045] Moreover, it consists of the oxides or nitrides of silicon (Si) and aluminum (aluminum) 
as the above-mentioned ceramics. It is 2 the antr-chip box reinforcement of 2 0kg/ mm. By 
using above what has 1 0 or more W/m-K of thermal conductivity, and a property with a 
thermal shock resistance of deltaT150 degrees C or more Even if it uses it at the 
temperature of 250 degrees C or more, can bear thermal stress, and the whole surface soak 
of a wafer is measured according to thermal conductivity being high. Homogeneity membrane 
formation of a wafer, high-degree-of-accuracy-ization of a processing pattern, etc. can be 
attained, and the throughput of a wafer can be improved, and the electrostatic chuck with 
effectiveness, like the problem of contamination over a wafer is also lost of high performance 
can be offered. 


[Translation done.] 


conducted A result is as being shown in a table 2. 

[0038] Although it b c o nsider ed to be less than 20 degrees C of temperature gradients that 
h omo g enei t y membrane formation of a wafer is possible, that close b in that range from this 
table 2 b only the case where the heat conductivity b making it adsorb using the 
electrostatic chuck (samples C and D) of 10 or more W/m-K. Therefore, thermal conductivity 
should just use the ceramics of 10 or more W/m-K. 
. [0039] Furthermor e , if the aJumimium nitride ceramics b used preferably, thermal conductivity 
b more suitable from 170 or more W/m-K and a very large thing. 
[0040] 


[A tab). 

»2] 






A 

B 

C 

D 

ft £** (»/■!) 

5 

8 

1 0 

1 2 

nm 
mm 

<D OC) 

220 -300 
ABO 

230 -300 
6 TO 

240 -300 
A 60 

250 -300 
a 50 

© CC) 

250 -300 
A 50 

270 -300 
A SO 

280 -300 
A 20 

285 -300 
A 15 


[0041] The experiment which investigates the amount of impurities in the ceramics which 
constitutes an example of ex p eriment 5 electrostatic chuck, and the relation of the degree of 
contamination to a wafer was conducted. As shown in a table 3. the akjmina was used as the 
principal component, the electrostatic chuck was produced with tho ceramics with which the 
amounts of Na and calcium which are an impurity differ, after the amount of Na and calcium 
made the adsorbate-ed the silicon wafer 1 ppm or less and made K adsorb by each 
electrostatic chuck, the wafer was checked and the degree of contamination (content of Ma 
and calcium) was measured 

[0042] A resutt b shown a table 3. It turns out that the degree of contamination to the 
adsorbed wafer b smaller than this result if the amount of impurities in the alumina ceramic 
which constitutes an electrostatic chuck b below a total of 2000 ppm {02 % of the weight) as 
shown m Samples C and D. Moreover, although thb example of an experiment showed only 
alumina ceramics, even if it b other ceramics, tho adverse effect to a wafer can be prevented 
by lessening tho amount of impurities extremely simibrfy, and especb&y sapphire b suitable, 
bi addition, an impurity is a component containing elements other than silicon (Si). ak*ninum 
(aluminum), oxygen (O). and nitrogen (N) here. 


[0043] 


[A table 3] 


A 

B ■ 

C 

0 

Na«d«l (t>pa ) 

3 0 0 0 

15 0 0 

9 0 0 

5 0 0 

C aOdWal (ppa ) 

10 0 0 

6 0 0 

2 0 0 

1 5 0 

*> *'MZ>ff»* (ppa ) 

1 0 

3 

< 1 

< 1 


[0044] 

[Effect of tho Invention] Thus, according to thb invention, even if it uses an electrostatic 
electrode at temperature of 250 degrees C or more, such as a CVD system, PVD equipment, 
or an elevated-temperature etching system, by having constituted the electrostatic chuck in 
preparation for tho ceramics whose volume resistivity in a temperature region 250 degrees C 
or more b 108-101 3- ohmcm. a wafer can be adsorbed good, end immobilization, conveyance, 
and correction can be p e rfo rmed. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawin g 1] It is drawing of longitudinal section showing the electrostatic chuck of this 
invention. 

[Drawin g 2] It is drawing of longitudinal section showing other examples of the electrostatic 
chuck of this invention. 

[ Drawin g 3] It is the graph which shows the relation between the adsorption power of the 
electrostatic chuck of this invention, and temperature. 

[Drawing 4] It is the graph which shows the relation of the temperature of the ceramics and 
volume resistivity which constitute the electrostatic chuck of this invention. 
[Drawing 5] It is the graph which shows the relation between the adsorption power of the 
electrostatic chuck of this invention and the example of a comparison, and time amount. 
[Description of Notations] 

1 ... Ceramic object 

2 ... Electrostatic electrode 

3 ... Adsorbate-ed 

4 ... Electrical potential difference 

5 ... Heater 

6 ... Electrical potential difference 


[Translation done.] 
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Abstract of JP6177231 

PURPOSE.To satisfactorily attract a wafer, to 
fix, convey and correct it by providing 
electrostatic electrodes on ceramics having a 
special range of a volume intrinsic resistance 
of a high temperature range to form an 
electrostatic chuck. CONSTITUTION:in an 
electrostatic chuck in which electrostatic 
electrodes 2 are buried in a ceramic body 1, a 
voltage 4 is applied to the electrode 2 and a 
materia! 3 to be attracted. Then, a volume 
intrinsic resistance of the body 1 is lowered to 
10<8>-10<13>OMEGAcm in a temperature 
range of 250 deg.C or higher. Thus, a leakage 
current is increased to generate an attraction 
force, and a material 3 can be fixed to a 
surface 2a to be attracted. In this manner, a 
wafer can be satisfactorily attracted even at 
250 deg.C or higher, a uniform film formation 
of the wafer and an increase in accuracy of a 
processing pattern are performed. A 
processing capacity of the wafer can be 
improved, and a contamination of the wafer is 
eliminated. 
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